The influence of substrate peptide length on human beta-tryptase specificity.
Combinatorial chemistry approach was applied to design chromogenic substrates of human beta-tryptase. The most active substrate, Ala-Ala-Pro-Ile-Arg-Asn-Lys-ANB-NH(2), was selected from among over 9 million heptapeptides. The amide of 5-amino-2-nitrobenzoic acid (ANB-NH(2)) attached at the C-terminus served as a chromophore. In order to determine the optimal length of the tryptase substrate, a series of N-terminally truncated fragments of this substrate was synthesized. Pro-Ile-Arg-Asn-Lys-ANB-NH(2), with the determined value of the specificity constant (k(cat)/K(M)) above 9 x 10(6) M(-1) s(-1), appeared to be the most specific substrate of tryptase. This substrate was twice as active as the parent heptapeptide substrate. We postulate that the optimal size of the pentapeptide substrate for the interaction with human beta-tryptase is associated with the unique structure of this proteinase, comprising four almost identical monomer subunits arranged in a square flat ring with its substrate pockets faced inside, forming a tetramer with a central pore that can be penetrated by this short peptide.